Introduction
A n efficient blood transfusion service remains the basis of modern health-care systems. The quality of a blood service is evaluated in three analytical phases (preanalytical, analytical, and postanalytical). A step-wise analysis of the procedural chain indicates that focusing on preanalytical phase yields better outcomes in resource-constrained areas which accounts for 68% of total errors. [1] The preanalytical phase includes hospital-based procedures outside the domain of blood bank such as requisition form filling, proper identification, sample handling, labeling, and transportation of sample. [2, 3] Preanalytical errors, such as the absence of important clinical information on blood and improvement of patient care. Evaluation delivers the services providers with a continuous stream of data to scrutinize and improve the current practices and identifies key intervention points in a system. In blood banking, the auditing of blood transfusion requests and calculation of a number of quality metrics (crossmatch-to-transfusion ratio [C:T] ratio, %T, TI) have been considered the most efficient and effective way of evaluating the appropriateness of transfusion. BRFs designed to incorporate the indications for transfusion could help to lower the rate of unassessable cases, as well as to reduce the inappropriate use of blood and blood products. [4] Unfortunately, the clinical circumstances demanding transfusion are often poorly documented on the BRF and the patient's record.
In Pakistan, the scarce supply of blood and blood components is not always judiciously utilized and the significance of appropriate completion of BRFs is frequently underrated by clinicians. This results in wastage and increased risk of inappropriate therapy. The prescription practices are in many cases not consistent with the recommended guidelines. The current study was designed to assess the standard of filling the BRF and to calculate the key performance indicators including C:T ratio, transfusion probability (%T), and transfusion index (TI).
Materials and Methods
This cross-sectional prospective study was conducted from January to April 2016, at the Department of Blood Transfusion Services, Shaheed Zulfiqar Ali Bhutto (SZAB) Medical University Hospital, PIMS, Islamabad. The ethical consent was granted by the Ethical Review Board of the SZAB Medical University.
A total of 5957 consecutive BRFs that were submitted to the Blood Transfusion Services between the study period were compiled and reviewed. The data were entered and analyzed using SPSS (IBM SPSS Statistics for Windows, version 20.0, IBM Corp., Armonk, NY, USA). The data were entered anonymously and recognized by a unique research ID.
The request form was evaluated for the fullness of the data requested therein: patient's name, patient's patient control number (PCN), patient's ward and bed, type of blood components required, number of blood components required, a clinical history (defined as a clinical history and/or differential diagnosis), previous history of transfusions; patient's blood group, and referring doctor's name and signature. These data should be present on 100% of requests if completed correctly. The red cell concentrate utilization practices were assessed using C:T ratio, transfusion probability (%T), and TI using the following equations:
Total number of crossmatched red cell units C : T ratio = Actual red cell units transfused
This ratio should be 1.0 but a ratio of 2.5 and below is suggestive of effective blood usage. [5] Number of patients transfused %T = 100 Number of patients crossmatched × A %T value of 30 or above is considered appropriate. [5] 
Number of red cells units transfused TI = Number of patients crossmatched
A TI value of 0.5 or above is suggestive of effective blood utilization. [6] 
Results
During the study period, a total of 5957 blood requests including 1544 from mother and child health-care centre (MCHC) were received. Table 1 ].
The overall C:T ratio, transfusion probability, and TI calculated were 1.52, 65.38% and 0.65, respectively, whereas, for MCHC, these values were 10.7, 9.3%, and 0.09, respectively [ Table 2 ].
Discussion
Transfusion of blood and blood products is a common and useful therapy, unfortunately always linked with the risk of an adverse event or reaction, which can be life threatening. Safety in transfusion medicine is the result of the implementation of quality strategies at all levels of the chain stretched from donor to patient. Audits must be organized prospectively to review the appropriateness of blood and blood components prescribed in accordance with patient needs, and in the process, to make clinicians more familiar about transfusion triggers and indications.
The completion of BRF according to international standards can abate the irregularities encountered in completion and subsequently standardize the vein-to-vein transfusion practice resulting in superior hemovigilance, improved patient care and cost-effectiveness. Our audit revealed that only 12.7% forms were completed in full. Details pertaining to demographics such as gender and age were not stated on 19.92% and 14.6% request forms. Location, age, and gender of a patient become necessary in identifying patients with similar names. The referring doctor's name is frequently left from the request forms. In the current study, around 16.4% request forms had the doctor's name mentioned. In a study conducted on the completion and legibility of consent forms, it was recommended to commence the use of standardized rubber stamps for ensuring the completion and legibility of the forms. [7] It has been seen that the new medical graduates are more prone to obtain consent for transfusion. [8] Our figure of 12.7% is comparable to some extent with a study from Brazil where only 14.07% requests for red cell transfusions were categorized as adequate. [9] Studies from Nigeria [10] and India [11] reported that 81.2% and 97% of BRFs were filled out completely.
Previous history of blood transfusion was mentioned in only 3.4% of the cases, this is an alarming situation because the information if left incomplete can result in avoidable transfusion-related reactions and hence increased morbidity and mortality. [12, 13] Several research groups have studied the unnecessary use of blood products. [14] [15] [16] In a study reported from Australia, 16% of the red cell transfusions were not appropriate mostly because the clinician did not document the indication for transfusion. [17] Overordering of blood is common and was first reported in 1976 in many countries with utilization ranging from 5% to 40%. [6] It has been reported from Saudi Arabia that only 30% of crossmatched blood was used in elective surgery. [18] In South Africa, 7%-10% of blood is wasted annually because of overordering of blood. [19] Studies from North India and Kuwait report the utilization rate as 41% [20] and 13.6%. [21] The current study revealed that 65.4% of the crossmatched blood was utilized. This finding was comparable to that reported in Nigeria (69.7%), [5] India (76.8%), [22] Nepal (86.4%), [21] and Egypt (74.8%). [23] However, the utilization was on a lower level (9.3%) in the MCH centre of our hospital.
One of the strategies to evaluate the blood utilization practice is the determination of the C:T ratio, which was first used by Boral and Henry in 1975. [24] Normally, this ratio is 1.0, and a ratio of <2.5 is indicative of effective blood utilization. The current study has reported the overall C:T ratio of 1.52 and for the MCH centre it was 10.7. This ratio of 1.52 is comparable with a study conducted in the UK (2.1), [25] Iran (1.33), [26] Nigeria (2.2), [5] and India (2.5). [27] Our C:T ratio is low when compared with studies from Malaysia (5.0), [28] Poland (9.0), [29] and Iran (3.71). [30] The transfusion probability (%T) was first used in 1980 [31] and a value of >30 is indicative of appropriate transfusion. The overall %T in our study was 65.38 (9.32 in case of MCHC) which is comparable with studies from Ethiopia (47%) [32] and India (59%). [33] Our values are comparatively high when compared with Poland (2.94%-18.8%), [29] Nigeria (26.9%), [5] Iran (16.83%), [30] and Egypt (36.9%). [23] The TI is another indicator of effective blood utilization practices and a value of >0.5 is suggestive of effective blood usage. [6] In the present study, overall TI was 0.65 (0.09 for MCHC). This is comparable with studies from Ethiopia (0.77), [32] Egypt (0.69), [23] and Iran (1.81) [26] [30] and India (0.36). [33] 
Conclusion
The current study provides evidence that the rate of completion of BRFs at the current study site is not appropriate. The request forms evaluated were not covering acceptable demographic and clinical data of the patients.
The overall values of C:T ratio, %T, and TI were acceptable according to international standards except for the values from MCHC. Instead of directed efforts in all hospitals, the MCHC should be given priority for enhanced blood and blood component utilization.
The Hospital Transfusion Committee (HTC) can play a key role in improved Patient Blood Management. The HTC should organize sensitization and advocacy session with the clinicians and especially with the new house officers and the MCH centre for proper ordering and utilization practices. In our hospital, quality management is not yet well advanced or even missing completely in some departments. The HTC development program could serve as an opportunity to implement a quality tool into the hospital.
Medical graduates should be adequately sensitized regarding the blood bank and its functions; this, in return, will help them in understanding the complementary role played by blood service in clinical practice.
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